CLAIMS 



[Cia:im(s)| 

[Claim 11 The Gell component making process whteh a pel! cQmponent is held in 
the sheathing material which consists of a laminate film, faces manufactoring the 
gel electrolyte cell which heat jofnihg comes to enclose, esrries out the 
laminating of a positive eiectrode and the negative electrode through a gel 
electrolyte, and Is used as; the above-mentioned ceil component, the hold 
process which holds the above-mentioned cell c*ompQnent prpdLseed with the 
above'-msntioned celi component making process in the abovermsntioned 
laminate film. As: opposed to the above-mentioned cell component held in the 
abGye-meptionecj iamlnate fiim at the above-mentioned hold process The first 
heating down streani processing which heat-treats in the condition of having 
pressyrized and is used as a cell object. The charge process which charges the 
above-mentionsd ceil object with which pressurization and heat-treatment were 
performed by heating down stream processing of the above first on 
predetermmed charge conditions. The manufacture approach of the gel 
eiectrolyte cell characterized by to have the second heating down stream 



processing which hsat-treats where the above-mentioned ceii object charged at 
the above-rnentioned charge process is prsssuHzed to the a^ove-mentioosd eell 
db|ect which discharged at the discharge process which discharges on 
predetermined disctiarge eonditiDns, and the above-mentioned discharge 
process, arid is used as a ceil ob|ect: 

[Claim 23 Tiie manufacture approacli of the gel efectroiyte cell according to ciaim 
1 characterized by making into the rar^ge of 490isPa-2450kPa the pressure 
applied to the aboye-mentionsd eel! componsht and the above-mentior^ed eeli 
object in heating down strear?i processirtg of the above first, and the secohi^ 
heating down stream processtng. 

[Claim 3j The manufacture approach of the gel eieetrpiyte celi according to claim 
1 characterized by making heat-treatmeht temperature over the 
above-mentioned oeli component and the above-mentioned cell oblB^ into the 
range of 50 degrees C - 105 degrees C in heating down stream processing of 

the above first, and the second heating down stream processing. 
[Clairn 4] The manufacture approach of the gei elecfroiyte cell according to cla^m 
1 charactenzsd by puUing ihs above-mentioned laminate film and the 
above-mentiormd ceii object witrs which the above-mentioned ceO component 



was held by the resin of a pair which consists of heat-resistant rubber in heating 
dpwn strearn processing of th© above firsts and the second heplsng down streasn 
processing, and performing pmssunzation and heaWreatment. 
IGSaim 5j The manufacture approach of the gel electrolyte cell according to claim 
i Gharaet8fized by making into 1 or iess % of the wefght tfie rats of a sof\ifent of 
as [ whose boiling pdlnt under ordinary pressure It Is the nori-aqueous soivent 
contained in the above-irsentioned gei electrolyte in the aboye-iisentidned calf 
component ma!<!ng process, and is 110 degrees G or less |, to the whoie 
nor^-aqueous solvent. 

fCtefm 6| The manufacture approach of the gel electrolyte cell according to claim 
1 eharacterized by allotting a separator between the abqvfe-mehtidned positive 
eiectrode and the aboye-mentloned negative electrode In the above-mentioned 
ceil componeoi making process. 

DETAILED DESCRiPTION 

[Detai^ea Descnpiion of the invention] 

pool] 



|Fieid of the Inveniiors] This invention relates to the manufaciure approach of the 

ges ijieciroiyte ceii equipped with the ge! etectrolyle. 

10002] 

IDescrlpOon of the Prior Art] The importance of a- cell has been inereasing as a 
power source of pOGket moid electronic equipment, such as a ceiluiar phone, 
and a video eamera, a nofe type persona! eompuier. in order to attain srnail 
iigMweight-ization of eiectronb equipment, the isght space-saving cell is caited 
for as well as having large capacrty. From such a vsewppirit, the iithium cell with 
large energy density and ootpyt density is suitable as a power source of pocket 
mold electronic equipment. A discharge average eleetricai potentia! difference Is 
more than 3,7V, and since cycle degradation at the t'Eme of the charge and 
discharge Is aiso comparatively small, the iHhiUrh cell which used the carbor? 
material for the negative electrode has the advantage which is easy to reaiize a 
high energy consssterscy. 

fOOOS] the inside of a fithsum eel! flextbiHty - having - a ceil with the high 
degree of freedom of a configuration or the sheet mold ceil of a thin large area, 
and a thin shape - a facet ~- although csiis of various configurations, such as a 
card mold ceil of a product, are desired, it is difficult to make the cell of various 



configurations which were mentioned, above from the conventional technique of 
confmmg the eel! component which consists of a positive electro^je 2nd a 
negative electrode, and the eiectrolytlc solution in the interior of a meiaf 
sheathing can. Moreover, by using the eiectroiytEC soiutio a procees becomss 
complicated or the hmd for the cure against a liquid spiji corneis out 
fO0Q4] Jn order to soive a probferri which was meritiGned above, the cefi using 
the solid electrolyte which used a conductive organic macromoiecule and the 
conductive indrganic ceramics, and the gel solid eiectroiyte (e gel electrolyte Is 
called hereafter.) which inflftrated the electrolytic solution into the rnati"ii(: polymer 
Is examined; Since the eiectrolyte is fixed by the solid electrblyte cell using these 
solid electrolytes, and the gel electrolyte cell using a gel electrolyte, a ceil can be 
thinly made using a fllm-iike sheathing material, and it Is possible to of er energy 
density higher than the conventloriai cell. 
[0Q051 

[Problem(s) to be Solved by the lnvent!on| Howeveri in a gel electrolyte celi, 
since the electrolytic solution is held In the matrix polymer, there is a problem 
that penetration of the electrolytic solution to an electrode active material layer is 
not fuliy pe-rfornied. For this reason, a iithium iGn cannot ft.3i!y move among two 



potes, but the problem that the cell capacity for vv|-Tich it asks as a result is 
unrealizable anseii. 

[0006J Furthermore, io a gei electroiyte cill, solvent in a gei eleGtrolyte will 
decompose In the case of activating charge, and gas will scour at it. When this 
gas occurred, the iocaf clearance was rnade between tfee electrode active 
materlaf layer and the gel electrofyte, and there was a problem that the adhesion 
between an electrode active matenal layer and a ge! efectrolyte will be spoiied. 
Migration of the ilthlum ion between two poles Is checked, and that by which the 
clearance was rnade between the electrode active material layer and the gel 
electrolyte cannot realize ceil capacity for which :it asks except that degradation 
of the ceil voltage under preservation serves as a defective greatly and causes 
the fall of the manufactMre yield. 

|00G7| This invention is proposed In view of the conventionai actual condition 
which was mentioned above, and it aims at offerfng the manufacture approach of 
a nonaqueous electrolyte cell that the nonaqueous eiectroiyle cell which has a 

high cell capacity is realizable vvfiiie improving the fall of a poor electrscal 
polentsa^ difference and raising the manufacture yield by maintaining the 
adhesion between an eiectrode active material layer and a gel electroiyte. 



[00081 

[Means for SoSving the Problem] A c©li component is held in the sheathing 
material which the rnanlifacture approach of Ihe gei eleclrofyte qbU of this 
invention becomes Irorn a laminate film. The celi corrtponent mal<ing process 
which faces manufactuFsng the gei eiectrolyte ceii which heat loirilng eomss to 
enclose, carries out the laminating of a positive electrode and the negative 
electrode through a gel electrolyte, and Is used as the above-menSbned ceil 
component. The hold process #hlch holds the above-mentioned cell cqmponent 
produced with th0 abGye*mentioned cell componerit making process In the 
above-mentioned laminate film, As opposed to the above-nientioned ceii 
component held In the above-mentioned laminate film at the abdve-mentlohed 
hold process The first heating down stream processing which heat-treats fn the 
ccnditlorj of having pressurized and is used as a cell object, The charge process 
which charges the above-mentioned cell object with which pressMrizatton and 
heat-treatment were perfomied by heating down stream processing of the above 
first on predetermined charge conditions, it is characterized by having the 
second heating down stream processing which heat-treats where the 
above-mentioned celi object charged at the above-mentioned charge process Is 



pressurized to the above-mentioned ceii object which discharged at the 
discharge process which discharges on predetsrmfr^ed discharge conditions, 
and the above-mentioned discharge procesSi and is used as a ceil object 
[0009] Since the secorsd heatrtreatment which heat-treats in the condition 
pressurized, to the aboverrnentioned ceii otJjeGt which charged and discharged, 
and uses as a celi object has perfGrmed; even if gas occurs iii the case of the 
above-mentioned activatlng-charge process and a cfearance is made betw/sen a 
gel electroiyte and an electrode, the adhesion between a gel eieetroiyte and an 
eleotrode can restore and maintain by the manufacture approach of the gel 
eiectrdl^e eel! concernihg this invention which mentldhed above. 
|Q010| 

IBmbodiment of the inventbnj Hereafter, the gestaitof operaMon of this invention 
isexpiained, 

|Q0i 1] The example of 1 configurgitjon of the gel electrpiyte eel! created with the 
appiicaticsi of this invention Is shown in drawing 1 thru/or drawing 3 , this ge! 
electrolyte cell 1 Is equipped with the separator 5 allotted between the gel 
electrolyte layer 4 formed on the band-like positsve electrode 2, the band-iike 
negative electrode 3 which countered with the positive eiectrode 2 and was 



arranged, and a positive electrode 2 and a negative electrode 3, and the posstjve 
electrode 2 with whteh the gef etectrojyte layer 4 was formed and the negative 
etectrode 3 with which the gel eiectroiyte layer 4 was formed as st^owfi in 

[0012] Ar^d this gei electrolyte celi 1 is covered with the sheathing film; 7 with 
whioh the cell cdmpohent 6 shown in drawing 2 and drawir>g 3 Which were 
wound around the bngltudinal direction while the laminating of the positive 
electrode 2- with whiGh the gef electrolyte layer 4 was formed, an<^ the negative 
electrode 3 with which the gei eleotrotyte layer 4 was formed Is carried mi 
through a separator 5 cbnsists of an insuieiting matertai, and is sealed And the 
pDsSive-eleetrode terminal 8 is Connected to a ppsitivs eleptrode 2, the 
negative-eieetrod© terminal 9 is conneeted to the negative electrode 3, 
respectively, and these positlye-eleGtrpde termlnais 8 and negatlve-efectrGde 
terminals 9 are put between the obturation sectloh which Is the periphery section 
of th^ sheathing Him 7. Moreover, the resin flim 10 Is afranged on the part by 
which the positive-electrode termfnai 8 and the negative-electrode terminal 9 
touch the sheathing fsim 7. 

[0013] Posltft'e-active-matena! [ayer 2a in which a positive electrode 2 contains 



positive active material as shown in drawing 4 is formed on both sides of 
positive-eisetrode charge coileetor2b. In addition, drawi^^ the condition 
that the gel eiectrolyte layer 4 was formed on posltfve-aotfve-material layer 2a. 
IP014I As this positive'eieGtrGde: charge coiiector 2b, metallic foKs, such as 
aluminium foil, are used, for example. As for this rnetaific foli, cGnsiderfng as a 
porous metal foil is desirable. The bond strength fjetween posltlve-electrpde 
charge Gollecrfor 2b arid positive-active-rnateriai layer 2s cah be raised by using 
a porous metai foil as a positive-electrode charge coiiector. As such a porous 
metal foiS, the metslliG foii which fornied much openings by etching processing 
besides a punching metal or an expanded metal can be used. 
fO0l5| The:iithium mUItipie oxide expressed With a metaillc oxide, metailic su^de, 
specific polymeric materiais, or the generai formula of LixM02 as positive active 
material according to the class of ceil made into the purpose is menlloned. In 
addition, M Is the transition nietais rtiore than a kind, and x is usually the value of 
0.d5<-x<-1 .12 within the itmits. 

[001 6J As transition metals M which constitute the above-mentioned iithium 
multiple oxide, it is desirable tliat It is at ieasS: one sort In cobalt (Co), nickel, 
(nici^el), or manganese (Mn). As an example of a iithium muitiple oxide, LiCo02, 



UNi02, L!xN(yCo1~y02 (the value of x and y changes with 
charge-aod-diSGharge conditsons of a cell, and are usually 0< x<1 and 0.75 
y<tO.), or LlMn 204 is mentioned. 

[0017] Buct\ a lithium multiple oxide can manufacture the carbonate of a lithium 
coropound and a trahsitipri^melais compound, for exa^m^^^^ Hthium tfansition 
metalSt a nitrate, a sulfate, an oxide, a hydroxide, a haiogenide, etc. as a raw 
matenai. For exampie, after measuring a iitiilum salt raw materiai arsd a 
transition-metals raw materiai according to a desired presentation, respectively 
arsd lyily mixing, a ilthiym muitipie oxide can be manufactursd among an oxygen 
existence ambient atmo$p}iere by carrying out heating baking In a 600 degrees 
G - 1000 degrees C temperature requirement. In this case, especially the mixed 
approach of each component is not limited, may mix fin:e-partldes-!ike saits in 
tlie dry-type condition as it is, or may dissolve fine-particies-like salts in water 
and may mix tliem in the state of a water solution. 

[001 8] As a binder contained in positive'-actlve-materlal layer 2a, the weil-known 
resin ingredient usually used as s binder of the positive-active-material iayer of 
tnis kind of nonaqueous eiectroiyte cell can be used. 

[0019] Moreover, negative-electrode active material iayer 3a in wiisch a negative 



electrode 3 contains a negativs-eiectrode active material as shown in d rawing 5 
isforrned on Mh sides of nsgatsye-eiectrqde charge In addition, 

drawing 5 shows the coriditlon that the gel eiectroiyte layer 4 was forrned on 
negatfve-electrGde active materianay^r 3a. 

p020| As this neQatiye-eieGtrode charge coiiector 3!?* fhetaMIc foils, such as 
copper fol! and s nicke! foii, are used, for example. As for this rnetaiifc foil, 
considering as a porous metai foil Is desirable. The bond strength between 
negative-electrode charge coHector 3b and negative-electrode active material 
layer 3a can be raiset^ by using a porous metal foil as a negative-electrode 
charge coilector. As such a porous meta! foil, the metaHic foll whsch fomied much 
openings by etching processing besides a punching metal or an expanded metal 
can be used, 

[0021] A dope and the ingredient which can be dedoped can be used for a 
negatfve-eiectrode active matenal for a lithium^ Such a lithium can be used for a 
\iih\um iv,eta\ and its alloy, or a carbon material as a dope and an ingredient 
vvhich can be dedoped. Specifically, carbon black, such as a natural graphitG. an 
aniticial grsphiiG, pyroiytic carbon, corks, and acetylene biack (for exarnpie, pitch 
coke, needie coKe, petroleum coke, etc), glassy carbon, activated carbon, a 



carbon fiber, an organic macromoiecute baking object (what calcinated a 
ceHylpse, phenol resiOj fy ran resin, eta at suitabie temperature), a carbon fibers 
aclivated carbon, etc. are metstioned as a carbors materiai. 
[0022] As a binder contained In negative-eiectrode active niaterisi layer 3a, t!ie 
welj-kntown resin ingredient usually used as a binder of tine negative-electrode 
active: material layer of this kirid of nonaqueQus electrolyte cell can be used, 
[00231 As far the gel electrolyte layer 4, a ma^ix polymer comes to maKe into gel 
the nonaqueous electrolyte which conies to dissolve an electrolyte salt into a 
non-aqueoos solvent. 

[0024] an efectroiyte salt is independent Irt LiPF6, 110104* UCF3S03, UAsFB. 
LsBF4 and UN (CF3SOS)2, C4F9Sd3Li, etc, - or it can be mixed and used. Also 
in It, it is desirabie to use LiPFS from viewpoints, such as ion conduetivity. In 
addition, as for the addition of an electrolyte salt, \i is desirable to prepares© that 
,T>ay oecon-.e the concentration of 0 10 moi/t - 2 0 n^ol/l to a non-aqueous 
solvent soihat good ionic conductivity may be obtained. 

i " ^ 1 a < ccl r'-^ " «- ^ ^- > i r m t r a ^ 
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polymer, the copolymer of the copolymer of a poiyacrylonitdie or a 
polyacr^/ionstriie, poiyethyiene oxide, or poiyethyiSFie oxide can he used, for 
Gxample. As a viny! system copoiymerteation monomer, hexafluoroprcpyiene, 
tetrafluoroethylene, vinyf acetate, a methyl m#hacry!ate, tnethacryiiG-acicI botyl, 
a methyl acrylate, butyi acrylate, an itaconic acid, hydroganation fnethylacfyiate, 
hydfogenation eihy! acrylate, acryiarnide, a vlhyl chioride, vlnylldene fluonde, a 
vinylidene chloride, etc. can be^ mentioned, for example. Furthermore, 
acrylonltnle^fcutadiane rubber, acrylonitrHe-buiadieh-styreBe resin, 
aqrylpnEtnle-chlorinatioh pdiyet!iy!ene propylene diene styrene fesin, 
acryionjtrile-vinyl chiorlde resin, acrylonitrite-methacrylate resin, 
acnflonittiie-acryiate resin, etc. can be used. Moreover, a polyether denaturaUon 
siloxane or its copolymer can be used. A matrix polymer which was mentioned 
above may use one kind independently, and even if it mixes and uses two or 
more sorts, St Is not cared about. 

[0026] independent [ in solvents, such as ethylene carbonate, propylene 
carbonaie, butylene carbonate, gamma-butyl lactone, 2, 4-d:f]oro anisoie, 2, 
S-diHoro anisoie, and 4-8UROMOBERA toll, | as a non-aqueous soivenl - or it 
can mix and use. 



[0027] Furthermore, when using a muitilayer flim like the sheathing film 7 as a 
sheatfiing frtafenal of a ceil, it Is daslrabte to use it combining a solvent | as / 
whose boiling points such as ethylene carbonate, propylene carbonate, 
gamma^butyl lactone, 2, a 4-cltfluoro anisoie, 2, a 6-d|fiuoro anisal®, and 
4^SURQM0BERA tolli are 150 degrees G or more |. 

[0G2B| FurthierfTiom, by the gei electrolyte ceil Goncerning the gestalt of this 
operation, the content of the iow-bofling point solvent In a non-aqueous soivent 
may be 1 or less % of the weight. A low-boiling point solvent means a solvent 
[as / whose bollihg point undeNrdinary pr'essure Is 11D degrees G orles$] here, 
in case it wiii iieat-treat to £i ceil component and a ge\ electrolyte cell wpi be 
produced so that It may mention later if there are more contents of a low'^boifing 
poirit solvent than 1 % of the weight, a low-^bolling point solvent component will 
voiatsHze, a sheathing filmwin be blown up, and a ceil configuration will be made 
to <lefbrm, 

|0S2§| ganhma-valeroiactone, diethoxy ethane, a tetrahydrofuran, 2-methy! 
tetrahydrofuran, 1, 3-dioxolane, methyl acetete, methyl propionate, dimethyl 
.carbonate, diethyl carbonate, ethyl methyl carbonate, etc. are specifically as 
such a low-boiling point solvent mentioned. 



[0030] As a separator 5, the fine poFOsity thin film which uses polyolefsne as a 
principal component can be used. For example, polypropylene, polyethylene, or 
its coolplex can be used. It is desirkbie to use stiii m<)fe preferably the fmp 
porosffy thin film which raised the wettability to the elebtrQiytic gofution using a 
surfactant, corona discharge treatment, etc. Thereby, the increment In the 
Internal resistance of a cell can be suppressed. 

[6031| Although It does not limit especially about the porosity of a separator 5, it 
is desirable to make the porosity Into 30% - 60% of range. If the porosity of a 
separator 5 Is smaller than 30%, the dtitput isharacteristics of a cell will decline 
greatly, Moreover, if the porQslty of a separator 5 is larger than 60%, the 
mechsnlGal strengtti of a separator 5 will fail Moreover, although it does not limit 
especially about the aperture or thickness of a hole of a separator 5, etther, ih 
order to make jjreventioo of irttefnai short-circuit, and the shutdown 
effectiveness by hoie lock out discover, It is desirable id set the aperture of a 
hole to 1 mtcrometer or less- 

[0032] Moreover, as thickness of a separator 5, it is desirable to be referred to as 

5 micrometers - about 35 micrometers. Furthermore, when the interrelation of 
the mechanical strength of a separator 5 and electric resistance Is taken into 



consideratfon, as for the thickness of a separator 5, it is desirable to be referred 
to as 7 m!crdnieter$ - a&out 20 micrometers. 

[00331 The fi!m of the thfee-tlered structure which carries out the laminating of a 
nyion fr!m, alunilnium foil, anci the poiyethyiene film to this order, and Is fnade to 
come to riyai etc. cari be usecj for tfie sheathing f\\ty\ 7 that what is necessary is 
just what has dampproofing. 

[0034] Since the adhesion of a gei electrolyte and an eiectrode active materiai 
layer is strengthened with two steps of pressurizatbr^ and heat--treatrrient being 
perforriied tp the cell Gomponent 6^ while the gei eieptroiyte eel! 1 produced with 
the application of this invention lessens the rate of a defective and Its 
manufaeture yield improves, this gei: electrolyte cell 1 becomes what has high 
capacity and was; esseelient in the charge-and-<iischarge property, so that it may 
mer^tion later. 

[00353 t^® 9®^ eiectroiyte ceil 1 conceming a gestalt of this operation which 
was mentioned above is manufactured as follows, 

[00361 The po^A'der of positive active materiai and the need are accepted a? a 
porsitive eiectrode 2. First, esectric conduction materiai. such as carbon biacK and 
graphite, A mixture is prepared, binders, such as poiyvinyii dene fluoride, - 



homogeneity - mixing - further - solvents, such as dimethyl formaldehyde and 
n-msthyi pyrroiidone, - adding - a paste-like positive electrdde - By | which 
serve as positivs-electrode charge CGliector 2b in it ] applying to homogeneity 
and dryhg, for example on metallic foils, such as aluminium foil, 
po^ltive-actlve-matenal layer 2a Is formed, and a positiye-electrode sheet Is 
produced, the above-mentioned positive electrode — a well-known addrtive etc. 
can be added to a mixture. 

[0d37J^sxt, the gel electrolyte layer 4 is formed on posiilve-adtlve-matenal layer 
23: of a positive-electrode sheet, in order to form the gel electroiyle layer 4/fifst, 
an efiebtrolyte salt 1s dissolved in: a noh-aqueous solvent, and nonaqueous 
electrolyte is produced. And a matrix polymer k added to this nonaqueous 
electfolyte, it agitates well, a matrix polymer is dissolved, and a sol-like 
eieetrolyilc solution is obtained. 

IP038] Next, speetfled quantity spreading of this electrolytic solution Is carried out 
on positive-active-^materia! layer 2a. Then, by cooling at a room temperature, a 
matrix polymer geis and the gel electrolyte layer 4 is formed or^ 

positsve-active-matena! 2a. 

|0039] Next, the positive-electrode sheet with which the gei electrolyte layer 4 



was formed is cut down to band-sike. And the lead wire made from aluminum is 
welded to the 3@enes!s part of positive-active-materiai layer 2a of 
posstive-eiectfode charge coHector 2b, and It CDRsiders as the positsVe-efectrods 
tefrrtioa! 8, Thus, the: band-NKe positive electrode 2 with which the gei elsetrolyte 
ipyef 4 was formed is obtained. 

[0040] moreover - as a negative electrode 3 - the powder of a 
negative-eiectrode active matenai, and binders, sucii as polyvlnyNdene fluoride, 
- hpmpgerieity - mixing - further solvents, such as dimethyl formsidehyde 
and n-rnethyi pyrrolldone, - addlnS— - ^ paste-iifce negative electrode— a mixture 
is prepared, by [ which are set to negiatlve-electrode charge coilector 3b in it ] 
applying to homQigieneity and drying, fdr example on metallic foils, such as 
copper foii and a rvlckei foii, negatiye-electrode active matertaj layer 3a is forme<l> 
ar^d a negative-electrode sheet is produced, the above-nienlioned negative 
electrode ~~ a weii-known additive etc. can be added to a mixture. 
[0041] NexL the gei electrolyte layer 4 Is formed on negative-electrode active 
msterial layer 3b of a negative-electrode sheet. In order to form the gel 
eieci^-osyie saver 4, specified quantity spreading of the eiectrolylic soiuiion first 
prepared iike the above Is carried out on a negative-electrode active matenal 



layer. Then, by cooiing at a room temperature, a matrix polymer gels and the gel 
elecimiyte layer 4 Is formed on negative-electrode aGtiye material 3b. 
]0p42| Next/th0 nsgative^electro#8 : sheet with vs'liich the gel etectrolyte layer 4 
was formed is cut down to band-like. And the lead wire made from nickel Is 
welded to the agenesis part of negatsve-eieGtrode active material layer Sa of 
riegatlvs-eiectrdde charge collector 3b, and it considers as the 
negative-electrode terminal 9:. Thus, the band-like negative electrode 3 with 
which the gel eieGtroiyte layer 4 wes formed is obtained. 
[0043] And the side in whieh the gel eleetrolyte layer 4 was formed in the 
hand^Hke positive electrode 2 and band-like negative electFOde 3 produced as 
mentioned above Is made to counter, and a separator S Is allotted between a 
positive electrode 2 and a negative eiectrode 3, and it considers as ah electrode 
teyered product between. Furthermore, this electrode layered product fs wound 
&romi^ a longitudinal direGtion, ^nd it considers as the cell component 6, 
|0044| The last pinches this cell •component 6 with the sheathing film 7 which 
consists of an insulating material, and the resin film 10 is arranged on the part 
with which the positive-electrode terminal 8 and the negative-electrode terminal 
9, af>d the sheathing fEim 7 lap. And the periphery edge of the sheathmg Rim 7 is 



obturated, and while putllng the positive-electrode termiriaf 8 and the 
negative-eleetrode terminai 9 between the obturation seeflon pf the sheathing 
film 7 and deriving outside, t!ie ceil component 6 Is seaied in the sheathing film 7, 
[00451 In mm the ceil component 6 is packed m the sheathing film 7, by 
arranging tiie resiai film 10 on a contact part with thfe sheathing film 7* the 
positive-eiactrDde terminal 8, and the negative-eiectrode terminal 9, the 
shoft-Gircyit in the wetd flash of the sheathing flim 7 etc. is prevented, and an 
adhesive property with the sheathing film 7, tM posltive-eleGtrode termlhai 8, 
and the negatiye-efec^rode termlnai 9 improves. 

[0046J Although especiaily an Ingredient wiii not be limited If an adhesive 
property is shown to the positive-electrode terminai 8 and the negative-eiectrode 
terminal 9 as an ingredient of the above-mentioned resio Him 10, as for 
polyethyiene, polypropylene, denaturatson polyethylene, denaturation 
pofypropylene, these copolymers, etc, it is desirable to use what consists of 
polyolefin resin. Moreover, as for the thickness of the above-menrtoned resin film 
10, It is desirable thai \i is Ihe range 20 i^icrorneters - 200 micrometers by the 
thici<ness in front of therrnai melung arrival, if it vviH be dealt witi" if the thickness 
of the resin film 10 becomes thinner than 20 micrometers, and a sex worser^s 



and ST oecornes thicker than 300 roicrometers, il wiii become difficult to become 
easy to penetrate moisture and to hoid th© sirtightness Inside a eel!. 
[004?] And In the condition of having packed with the sheathing film 7, while 
pressurizing the ceii component 6 from the upper and lower sides, it heat-treats 
to the cell component 6. The ceil component 6 packed with the sheathing film 7 
can bs pressurized, and the nonaqueous eieG&olyte held at the matrix polymer 
in a gel eiectrolyte can be effectively infiltrated into an electrode active material 
layer by heat-treating further. Sy inilltrating nonaqueous electrolyte into an 
eieetrode active material layer, the adhesion of the gel eiectfplyte layer 4 and ah 
electrode active rhaterial layer was strengthened. It shaif have high capacity and 
the gei electrolyte cefli i obtained should be excelied In the 
shargs-and-discharge propeirty. 

[00481 Since an electrolyte can be made to penneate the porous sec^on of a 
separator enough especialiy when the positive electrode 2 with which the gel 
electrolyte iayer 4 was formed, and the negative electrode 3 of each other with 
which the gei electrolyte iayer 4 was formed are piied up and it constitutes inem 
through a separator 5, the effectiveness is large. 

[0049] At this time, the temperature of hsat-treatment has the desirable thing to 



the ceil component 6 to do to more than the sol-gel transition temperature of a 
ge§ electrolyte. The direction at the time of being in a sol condition has a ^uidlty 
higher than the time of being gel, and this is lsecause the nonaqueous etectrolyte 
in a siel electrolyte layer can shorten penetration and heating pressunzalion lime 
amount which becomes empty lb an electf bde active material layer, 
[0050] The temperature of heaHreatnient has the desirable thing to the cell 
component 6 to consldeF as the range of 50 degrees C - 195 degrees C, and, 
specifically, it is still more desirable to consider as the range which is 70 degrees 
G ~ 100 degrees G. If whehever [ stoving tempersiture; ] is too higher than 105 
degrees C, a part of non-aqueous; solvent In a gal electrblyte wiii pyfoiyzs, and 
the cell capacity: for which it asks will ho longer be obtained, Moreover, when 
whenever [ stQVlng temperature j is lower than 50 degrees C, the penetratlGh of 
the hooaqueous eiectrolyte to the inside of an electrode active material layer 
becornes Inadequate, and also the penetration of the nonaqueous electrolyte to 
the Inside of an eieatrbde active rnaterial layer will taka trrne afnoUnt, and 
productivity will fall 

[0051] Moreover, as for the pressure applied to the ceil component 6, it is 
desirabie to consider as the range of 480kPa-2450kPa. When a pressure is 



lower than 490kPa(s), the adhesion between the gei eiectroiyie layer 4 and an 
eiiectrode active matersal fayer beoomes inadequate, and the 
charge-and-discharge property for which It asks fs not acquired. Moreover, when 
8 pressure is higher than 2450kPa(s), the gef eleGtro!yte rayer 4 WsH: be crushed 
and m\\ be destroyed. 

[0052] Here, the pressuHzatldn and heating to the ceil compohent 6 packed In 
the sheathing film 7 are performed by putting the sheathtng fiim 7 from the upper 
and lower sides with a metal heat block. At this time, it is desirabie b allot the 
block which consists of heat-re5i$tant rtibber between the sheathing fiim 7 arid a 
heat b!oci« rather than to to put the sheathing film 7 with a direct heat bbck, and 
to perform pressurization and heating to the cell component 6 in the sheathing 
Him 7 through this biock. if the sheathing film 7 is put with a direct heat block and 
thickness and heating are performed to the ceil component 8, temperature 
maintenance of the heat biock concerned wiil become difficuit. and wlli iDecome 
unstable | terrsperature ], and also the uniform pressurization controi to the cell 
component 6 will become difficult. Therefore, by minding the bSack which 
consists of heat-resistant rubber, to the ceil component 6, It is stabilized in 
homogeneity and pressurization and heating can be performed to it. 



[0053: A ■:eW obiect iS acc^iiired ac;,ordirg to the above proceeds 
iOC54] Hexi, if) order to activate the acquired celi object, a cell obiecl is charged 
on predetermined charge conditions. And the charged cell object is disciiarged 
on predetermined discharge conditions. What is necessary is |ust to set up 
suitabiy the charge-and-discharge conditions in this case if needed [, such as a 
configuration of a cei!, ahd m^gnitudej ]. 

[0055] H0re, wheii the soivent ih a g:e! eleclrolyte decomposes in the case of the 
atjove-mentioned activatirig charge, gas wiil occur, There was a probiem that the 
ceil capacity for which a iithium ion cannot fuliy move among two ppies exbept 
that a clearaihGe iqcai between the eiectrdde active material iayer and gel 
0ieotro1yt8 layers 4 in case this gas occurs is made, the adhesion between the 
eiBctrod^ active materiai layer and gel eiectrolyte tayers 4 is spoiled in this part, 
degradatioo of the cell voitage under preservatipo is large, there is mch 
generating of a defective and the rriahufacture yield fails, but it asks as a resiuit 
was uhfeaiizabie. 

10056] So, in this Ir^vention, whiie pressurizsng the ceif object with which 
activating chargs and discharge were mads from the upper and lower sides, it 
heat-treats to a celi object. The cell object packed with the sheathing irilm 7 is 



prsssurized, and by neat-treating further, even if a ciearance is made between 
the gel electrolyte layer 4 and an electrode active materiai layer by the gas which 
occurred on the occasion of the above-mentioned activating charge process, a 
gel electrolyte and an electrode can be stock. By maintaining the adiiesion of the 
gei efectroiyte layer 4 and an electrode active materiai layer, there shaii be no 
poor eiectricai potentN difference about the gei eiectroiyte celi 1 obtained, and it 
shall have high capacity, and should excel in the charge-and-diseharge property. 
[0057] As for the temperature of the heat-treatment to a cell object, at thisjiime, it 
is desiraisie to carry out to more than the soi-gel transition temperature of a gel 
eiectroiyte. As for the temperature of the heat-treaitrnent to a cell objeGt it is 
desirable to consider as the range of 50 degrees G - 105 degrees C, and, 
specifically, it is still more deslfabte to consider as the mnga which is 70 degrees 
G - 100 degrees C. If whenever [ stoving temperature ] Is too higher than 105 
degrees C, a pari of nGn-aqoeous solvent in a gel eiectroiyte will pyrc^yze, and 
the cell capacity for which It asks will no longer be obtained. Moreover, when 
whenever [ stoving tejrsperature ] is lower than 50 degrees C, adhesiors becomes 
inadeqiiaie about a gel eiectroiyte and an electrode, and also sucking s gel 
eieciroiyte and an electrode vSl take tinfie amount, and productivity will fail. 



[0058] Moreover, as for the pressure appited to a cell object, It is desirable to 
consider as the range of 490kPa~2450kPa, When a pressure is lower than 
49QKPais|, the adhesion between the gel electroiyte iayer 4 and an electrode 
active material layer becomes inadequate, and the charge-and-dischargs 
property for which it asks is not acquired. Moreover, when a pressure is higher 
than 245QkPa(s), the gel eiectreiyte iayer 4 wiH be crushed and wlil be destroyed. 
[pOSSJ Here, the pressurization and heating to a eeii object are: performed by 
putting the sheathing film 7 from the upper and lower sides with a metai heat 
biodi. At this time, it is desirable to allot the block which consists of 
heat-resistant rubber between the sheathing film 7 and a heat block rather than 
to to put the sheathing film 7 with a direct heat block, and to perform 
pressarization and heating to the cei! object in the sheathing film 7 through this 
block. If the sheathing film 7 Is put with a direct heat block and ** thickness and 
heating are performed to a ceil object, temperature maintenance of the heat 
block concerned will become difficult, and will become unstable [ temperature |, 
nna also the uniform pressunzation controi to a celi object vviil become dilficuit. 
Therefore, by mending the block which consists of heat-resistant rubber, to a ceil 
object, it is stabilized in homogeneity and pressurizatiQn and heating can be 



performed to It. 

[0060] The gel electrolyte ceil 1 is compieted as menUooecl above. 
[0061| Even if a clearance Is made by the gel electrolyte cei! 1 produced wtlh the 
appikation of iliis inyentiofi between a gef eiectrolyte layer and glectrode 
active materiai iayer by the gas which occurred m the occasion of the 
above-meritioned activating charge process, it can restore the dearancs, can 
maintain the adhesion between a gel etectroiyte layer and an eiectrode active 
materia! layer, and car^ Improve the manufacture yieid. And the ceil produced by 
fjiaking it such moves the lithium isetweeh forward negative electrodes smoothly, 
is closed, and becomes what has high Gapacity arid was exceitenl in the 
eharge-and-discharge property. Furthermore, the gel electrolyte cell 1 produced 
with the appilcatlon of this Invention becomes the thing exceiient also In the 
dependabiiity in an elevated temperature, 

[00621 in addition, although the case where carried out the laminating of the 
band'liiiie positive electrode 2 and the band-iike negative electrode 3, and wound 
around the longitudinal direction further and it considered as the ceil ccrnpor^ent 
6 was mentioned as the example and the geslalt of operation mentioned above 
explained It, this invention is not limited to this, and when the laminating of the 



rectangie-like positive electrode 2 and the rectangle-like negative electrode 3 
was carried put and being considered as the ei-ectrode layered product, or also 
v#ert an eieetrcfde layered product Is folded up by turns, It can be applied 
[0063] Tiie gel electfolyte ce|i 1 conoeming a gestalt of this operation which was 
mentioned aisove is not limited especially about the configuration, and can be 
made into a thin shape and the various magnitude of large-sized **. Moreover, 
this Invention is [ primary cell ] applicable also about a rechargeable battery, 
100641 

[Example] As shown below, the ceN was produced and the effectiveness of this 
invention was cheeked, 

|G065] <Exarnple> First, as it was the following, the posUfve electrode was 
prodyeed, first - as positive active material - LiCo02 of 5 micrometers of mean 
diameters - as 91 weight sections and an eiectrio conduction agent— carbon 
black - as 6 weight sections and a binder -* polyvinylidene Huoride 3 weight 
sections - mixing - a positive electrode - It considered as the mixtore, 
funhermore, this posifive electrode - N-methyi pyrrolidone used as a solvent 
was disfribuled and the mixture was made into the shape of a paste. 
[00661 next, the obtained positive eiecirode - a mixture ~ desiccation processing 



was pertoiTried after applying a paste to homogeneity to both sides of bsnd-Hke 
aiuminium foil with a thickness of 20 micrometers it is tfiin to a posltive-eiectrode 
charge collector. The positive-active-materlai layer was formed by carrying out 
compression molding with a roifer press machine after desiccation. Furlhermore, 
the iead mad© from retieulated aluminum was welded to the 
posfUve-active-materiai iayer agenesis part of a positive-eiectrode charge 
coNector, it considered as tiie positive-electrode terminai, and the posltfve 
electrode was produced. 

10067] Next, the negative eiecti^pde w^s produced as it was tHe fQilowlng. first - 
as the obtained negative-eiectrode active rriaieriai - the graphite of 20 
mieronrieteris of mean diameters as 9Q weight sections and a i>m6m' ~~ 
poiyyinylidene fiuoride 1 6 weight sections - mixing - a negative etectrode ~ ft 
cor^sidered as the mixture, furthermore, this negative electrode N-methyl 
pyrroiidone used as a solvent was distributed and the mixture was made Into th^ 
si^^ape of a paste. 

[0068] next, the obtained negative electrode ~ a mixture ~ desiccation 
processing was performed after applying a paste to homogeneity to both sides of 
band-like copper foil with a thickness of 15 miGrometers it is thin to a 



negative- electrode charge cohectof Tr« regative-slectrode active materia! layer 
was formed by csrr\.ng out compression moiding with a roller press machine 
after desiccation. Furthermore, the reticulated copper lead was welded to the 
negaiive-eiectrode active materiai layer agenesis part of a negatlve-eiectrode 
charge coiiectar, it considered as the negatlve-eJeGtrode terrnina!. and the 
negative eiedrode was produced, 

[00691 Next, as It was the foiiowing, the gei electrolyte layer was formed In up to 
a positive electrode and a riagative electrode, 

[0070] First, ethylene carbonate, propyfene carbor^ate. and gamma-butyl lactone 
dissolved LiPFS in the mixed solvent which it comes to mix at a rate of the weight 
ratio 5:3:2 ijy the concentration of 1 .2 mol/i, nonaqueoys electrolyte was 
prepared, the copoiymer of vinylldene fluoride and hexa^uoropropylene vs^as 
further mixed at 15% of the weight of a rate to this npnaqueous eidctrolyte, arid 
the polyelectrolyte solution was prepared. 

IQdfl] Next, the obtsffied eieGtroiytic solution was applied to hGmpgsnelty with 

the doctor blade method: respectively to both sides of the above-mentioned 
positive electrode and the above-mentioned negative electrode. Then, the 
electroiytlc solution was made to gel and tiie gei electrolyte layer was made to 



vorjv; ;n boih s;des of a positive esectrode and a negative electrode. 
[0072] Next, the celi was assembied as it was the foiiovv'ing. First, the laminating 
of the band-like positive electrode which was produced as mentioned above and 
with v^hich the gel electrolyte layer was formed in both sides, and the band-like 
negative electrode with which the gel electrolyte layer was formed in bom sides 
was carried out through the sepamtor, it considered as the layered product, and 
the cell component was obtained by winding this layered product around that 
longitudinal difectiqn further. Here, the porous inembrane made froni 
polyethylene was used for the separator. 

[0073] Next, it obturated by pinehihg this cell component from the outermost 
iaydr with th© darnpprodf sheathing film with which H comes to carry out the 
laminating of the hylon of 26-mi6rometer thickness, the aluminum of 
4Q-niicrometer thickness, and the polypropylene of 30-mlcrpmeter thici^n^ss to 
order, and carrying out therrfialmelting arrlvsl under reduced pressure of the 
periphery edge of a sheathing film, ■and the cell con^pohent was sealed In the 
sheathing fiSni. In addition, while putting the posstive-eiectrode terminal and the 
nsgatk'e-electrode ferrnina^ between the obturation section of a sheathing film at 
this time, the pQlyoiefine film was arranged on the contact part witii a sheathing 



film, a positsve-electrodetBrmina!, and a negative-electrode terminal. 
[0074] Next, where the ciosure is carried out to a sheathiilg film, while applying 
the pressure of 147dkPa{s) to the celi comporsent, first pFessunzatson 
heat-treatrrieot at 90 degrees C was performed to the cell Gomponent and it 
considered as tt}B eeSI Gt?]ect in addition, thd first [ to a ceii compor^ent | 
pressurizatiQii heat-treatment put the cefi component by which the closure was 
carried out to the sheathing fiim with the heat block of a pair through tie b!dci< 
made of silicone rubber. 

[0075] Next, In ordesr tp activate the acquired cell object, the ceil object was 
charged ors predetermined cliarge conditions, and the charged ceii object was 
discharged oft predeterrnined discharge conditions. 

|0076| WhHe: appiying the pressure of 147dkf ais) to the last to the ceii object 
vvtlh which activating charge and discharge were made, after performing second 
heat-treatr?^ent at 90 degrees C to a ce!i object, the celi dbject was charged on 
predsterrriifjed charge Gondstidns. 

[007?] Thus, dimension 53mmx34mm and a gel eiectrofyte ceii with a thickness 
of 3rnm vjere completed, in addition, ihe second [ i.c a ceii object i pressurization 
heat-treatment put the ceii object with the heat bioci^ of a pair tnrougn ihe block 



made of silicone rubber. 

[0078] <ExafTiple 1 of a comparison> The gel electrolyte cell was. pfoclu<sed- ^ike 
the example 1 except having not performed second [ to the eel! object with which 
activating charge and discharge were made | i^essurizatlon hest-treaimeot. 
[0079] <E?s$mple 2 of a comparisoh> In the first pressyrization heat-treatment, 
the pressure produGed the gei eiectroiyte cell like Ihe example 1 to the eeil 
component concerned only except having heat-treated without applying by 
holding the above-nierstioned eell eomponeht In a therrpostat rather than 
perfbrming pressurizatipn heat-treatm^ntxising a heat bibck toa cell component. 
[Q080] And the property was evaiuated about the sample eel! of the example 
produced as mentioned abova, the example 1 of a comparison, and the example 
2 of a comparison- In addiion, the gel eiectroiyte cell produced in these 
examples, tha example 1 of a pornpanson, and the example 2 of a comparisDn is 
designed so th at It may have the capacity of about 500 mAh(s) ; 
[Q081| First, the yield was evaluated about 100 sample ceils of an exampie and 
the example 1 of a comparison. Evaluation of the yield measured aging of the 
open-circuit voltage (OCV:Open-CcJrcui Voltage!) from immedsateiy after ceil 
compietion, used as the excelient article that by which the predetermined 



etectncai potential difference Is maintained after time amount progress, and 
investigated the rate of the excelisnt article in 100 pieces. About the sampie ceil 
of tNse exarnptes and the exampie 1 of a comparison, the relation between 
elapsed tirne{Syn.) and GCV {V} Is shown m drawing 6 . 
10082] By the cell of the example 1 of a cQmparison which did not perform 
second pressuflzation heat-treatment to the ceH otsject with whicH aptivating 
charge and discharge were earned out, between the gef electrGlyte layer and the 
electrode active material layer, the locai dearance was generated, the adhesion 
of a gel eSectrqlyte iayer and an electrode active materiai layer could not be 
raised, but the fail of the electrical potential difference accompanying tinrte 
amount progress was also large, and the yieid was only 92% so that dearly from 
drawing 8 . 

[QQBSI By the qeil of the exampie whieh, on the other hand, performed second 
heating pressure tfeatment to the Mil object with which activating charge and 
discharge were carried out, between the gel ^fectroiyte layer and the ebctroda 

active materia! layer a ciearance was; not seen, but the adhesion of a gel 
electrolyte layer and an electrode active material iayer was maintained, the fail of 
the electrical potential differeoGe accompanying time amouot progress is also 



about 50mV less than the cell of the example 1 of a comparison, It was stopped, 
arsd the value with the as high yield as 96% was acquired. 
[0084] Moreover, when the charge and discharge test was performed on 
predetermined charge-and-discharge Gonditions about the sampie ceil of the 
produced example and the example 1 of a edmparlson and discharge capacity 
was m&asured, by the ceil of an exampie, discharge capacity was improvir^g 
about 5% on the average compared with the ceil of exampie 1 of a 
comparison, and suffieEent discharge capacity was obtained, 
[0085] thefefore. even if a clearance Is generated between an electrode active 
materlal layer and a gei electrolyte layer by the g^s which occurs Ih the case of 
activatmg charge, by performing pressunzation and heat-treatment to a cell 
object alter discharge, this clearance can be restored and the adhesion of an 
electrode active material layer and a gel eiectrolyte layer can be raised, Theret)y, 
it turned out that the yield of a; cell can be iniproved greatiy. And it turned out that 
the c^l! produced by rnaklr?g it such moves the ilthliim between forward negative 
eiectrodes smoothly, and is ciosed, and it becomes what sag is also stopped few 
and has the outstanding charge-and-discharge property. 
|0086| Furthermore, the heating property in a high-voitage charge condition was 



evaluated about the c&li of an example and the example 1 of a con-iparlson. 
Evaluation of a heating property was in the condition which charged the cell of 
an example and the example 1 of a comparison 4.26V or 4.40V, heated the cefl 
at 135 degrees C, 140 degrees C, 145 degrees C. 150 degrees C, and 155 
degrees C, and set to O.K. the case where the function as NG and a aell was 
maintained in the case where the function as a cell is iost. The result is shown in 
Tabie 1. 

imn 

[Table 1] 



[008SI It is at the 4.25V charge time, and it is at the 4v35V charge time, it is at the 
140 degr^es-C and 4.40V charge time, and a cell function is mairit^ined [ by the 
ceil of the example whicli performed second heating pressure treatment to the 
■ceil object after actlvatk>n charge and discharge J' only to 135 degrees C by the 
cef^ of the example 1 of a cosnparison which did not perform second heating 
pressure treatment to the cell function being maintained to 140 degrees C also in 



the time of 150 degrees C and 4.40V charge so that dearly from Table 1, 
Thereby, by performing second heatiog pressyre treatmeiit to the ceil object 
after activation charge and discharge showed that the cefi obfatned could be 
made into what has high dependabiiity also in an eievated temperaturs. 
[0089] Below, ahout the ceiS of ah example and the example 2 of a cpmpsrison, 
after performing second pressurizafion heatr-treatment th© time of activating 
charge, and after discharge, the ceil capacity was measured. 
|0090| By the peii of the example which gave first pressufizstion heating down 
stream processing to the ceil corriponent, the weiding between a separator, a gei 
eieetroiyte layer, and an eiectrode active hiateriai layer is $trGhg> For this reason, 
even If gas occurs at the time of activating charge, the adhesion of a positive 
eiectrode and a ne^gative electrode Is kept generally, and a high capacity caiied 
4§5mAh is o|iJtaii(ied. 

|00S1| And by performing second pressurizatlon heat-treatmeni, after 
discharging the ceil of this exampie, welding of inter-electrode [ vvhlch was left by 
the generation oi gas | is carried out, and the high capacity as 500mAn(a) and a 

design is obtained. 

[00921 On the other hand, in the first pressurizatioR heat-tfeatment, by the cell of 



the example 2 of a comparison which only heat-treated to the eel! component, 
wsthdut putting a pressure, m order that a positive etectrode and a negative 
electrode may separate by the gas which occura at the time of activatkig charge 
sines the weiding of a separator, a ge! eiectroiyte layer, and an elecfrods active 
rriateriai layer is weak and a iilhium ion hiay not intercalate in a negative 
eiectrdde, 46GmAh and sufficient capacity are not obtained. 
[0093] By performir^Q second pressurization heaWreatment, after discharging 
the ceil oftNs example 2 of a comparison, welding of inter-eiectrode [ whicii was 
left i3y the generation of gas ] is carried out, Although 485mAh and capacity go 
up alter a recliarge by this since a lithium ion comes to be intercalated in a 
negative electrode,, the cell as; a design is not obtatned. 
[0094| Irs addition, the cell of the example 2 of a comparison which does not 
perform pressurization to a cell component ^rst of the effectiveness of the 
improvement in capacity by performing second pressurization heat-treatment to 
a ceil after activation charge and discharge is iarger. By the ceil of the example 
which performs pressurization to the introduction ceil component, since 
•nier-esectrode adhesion is high from the first, the improvement in capacity is 
seldom accepted. 



[0095] However, since the cell of the example which performs pressurizatiori to a 
cell component first can, on the whoie, obtain the celi which has Ihe high 
capacity as a design, it can be said to a ceii component or a cell pbjeet that It Is 
required to perform two hsating pressure treatment before and behind activatlor? 
charge and discharge. 
10096] 

lEffect of the invention] \n this invention, by performing pressunzation and 
heat4reatment to the ceii object equipped with the gel electrolyte, even if a 
ciearance is made by the gas which occurred on the occasion of activating 
charge between a gel eleetroiyte layer and an electrode active material layer. the 
adhesion between a gel electrolyte layer and an electrode active material iayer 
can be restored, andthe manufacture yield can be improved. 
[00971 Consequently, in this inventioo, the gel electrolyte cell which the adhesion 
of a gel electrolyte layer and an eleqtrode ac|ive materiai iayer realizes Increase 
and high capadty-izatioh, and is excellent in a Gharge-and^discharge property 
and dependability is realizable. 



TECHNICAL FIELD 



[BeM of the Invention] This invention reiates to tlie manufacture appro^ of the 
gel eiecirolyte eel! ecjuipped with the gel eiectrolyte. 



PRIORART 

[Description of the Prior Art] The importance of a cell has been increasing as a 
power source of pocket mold electronic equipment, such as a ceiiular phone, 
arsd a video camera: a note type personal con^puter. In order io attain srnai! 
lightweight-ization of electronic equipment, the light space-ssving ceB ss ca^ed 
for as vvelf as having large capacity. From such a Viewpoint, the lithium cell with 
large energy density and output dehsity Is; suitable as a power SGuree of pocket 
moid electfonjc equipment. A discharge average eiectrical potential difference Is 
more than 3.7Vi and since cyde degradattesi at the time of the charge and 
dlsoharge is also comparatively smail^ the lithium oeil which used the carbort 
matenai for the negative electrode has the advantage Vtfhich Is easy to realize a 
iilgh energy consistency. 



[0003] the inside of a lithium cell - fiexiWiity - havmg - a cell with the high 
degree of freedom of a configurstton or the sheet moid ceil of a thin large area, 
and a %m shape - a facet - although cells of varioits confsgurations, such as a 
card ifioid ceii of a producti are desired, it is difficult to mai^e the cell pf various 
configurations Which were mentioned above from the conventional techrslqa© of 
confining the ceil Gomponent wfiich consists of a positive ei^clrode and a 
negaiive eleetrocie, and the eiecirolytic solution in the interior of a metal 
sheathing can. ^4oreover, by using the eJectfoiytic solution, a process becomes 
Gompilcated orthe need for the cure against a liquid spijlconies out. 
|GG04] In order to solve a problem which was mentsooed above, the cell using 
the solid electrolyte y/hich used a conductive organic macrqrnolecuie and the 
conductive inorganio ceramics, and the gel solid electrolyte (a gel electrolyte is 
called liereafter.) which infiltrated the electrolytic solution into the matrix: polymer 
Is examined. Since the electrGlyte is fixed by the solid electrolyte cell using these 
solid electrolytes, and the gel eiectrolyte cell using a gei eiectrolyte, a ceJ! can be 
thinly made using a film-like sheathing material, and it Is possible to offer energy 
density higher than the convenlional cell. 



EFFECT OF THE JNVENTfON 



fEffeet of the Invention] In this invention, by performing pressurization and 
heat-treatfnent to the ceil object equipped with the gel electrof^e, even |f a 
cimrame Is made by the gas which occurred on the occasion of a^stlv$tirtg 
charge betweers a gel electroSyte layer and an electrode active materlai layer, the 
adhesion Jbtetween a gei eteGtroiyle layer and an electrode active materia! layer 
Gars be restored;, and the manufacture yield can be improved, 
[0097] Gonseqoentiy, in this Invention, the gel electrQiyte ceii which the adhe$ion 
of a gel eiectrofyte iayerand an electrode active material layer reailzes increase 
and high capacity-isation, and is excellent In a Gharge-arjd-dischargs property 
and dependablfity is realizable. 



TEGHNiCAL PROBLEiVI 

[Problem^s; to &e Soveci by tho ;nventior| Howevo-. sn a gel electroiyte ceH, 
since the efectrolyuc soiutjon is heid In the matrix polymer, there is a problem 



that penetraOoo of the electrolytic solution to an electrode active matefiai layer is 
not fuHy performed. For this reason, a Slthium ion cannot fully move amoog two 
poles, but the pfobSem tfiat ttie ceil capacity for which it asks as a result Is 
unrealizable has arisen. 

[0000] Furthermore, in a gel electrolyte ceil, the salvsnt in a gel alectrolyle will 
decompose in the case ot activating charge, and gas wiii occur at It: Wlieri this 
gas occurred, the local clearance was made between tiie electrode active 
materia! layer and the gsl eiectrQiyte, and there was a problem that the adfeesfors 
betWeeh an eslectrode active materiai iayer and a gel electroiiyte will be spoiled. 
Migration of the lithium ion between two poles is checked, and that ijy ^ich the 
clearance was made between the eJectrode active material layer and the gei 
electrolyte cannot reaiize ceil capacity for which it asks except that degradation 
of the celi voltage under preservation swerves as a defective greatly and causes 
the fa§l of the manufacture yfelti- 

[0007] This invention is proposed in view of the conventional actual condition 
which was mentioned above, and it aims at offering the manufacture approach of 
a nonaqueous electrolyte cell that the nonaqueous electrolyte cell which has a 
high cell capacity is reailzabie whiie improving the fall of a poor eiectrica! 



potential difference and raising, the manufacture yieid by maintaining the 
adhesion between an eiectrode active materiai layer and a gel electrolyte. 



MEANS 

peans for Soiving the Problem] A cell Gomponent 1s heid in the sheathing 
materia! which tiie manufacture approach of the gel electrolyte cell of this 
inventiori becomes from a laminate film. The ceil component making prtscess 
which faces manufacturing the gel eiectrotyte cefi whicii Heat joining comes to 
ertclose, carries out the laminating of a pdslllve eiectrode and the negative 
eiectrode through a gel electrolyte, and is used as the above-mentioned cell 
compGnent, the hold process which holds the above-merttioned cell component 
produced with the above-mentioned ceil component making process in the 
above-mentioned laminate film, As opposed to the above-mentioned cell 
component held in the above-mentioned laminate film at the above-mentioned 
hold process The first heating down stream processing which heat-treats In the 
condi'ion of having pressurized and is used as a cei! object. The charge process 
which charges the above-mentioned cei! object witii which pressurizatson and 



heat-treatment were performed by heating dovvn stream processing of the above 
first m predeiermined charge conditions, it is characterized by having the 
second heating dowrs stream processing which hsat-treats where the 
sboye-mentioped ceil object chafged at the above-mentioned charge process Is 
pressufizad to the aSaove-mentloneci cell object which discharged at the 
discharge process which discharges oh predetermined dischaFge conditions, 
and: the above-mer?tiOned discharge process, and is used as a ceil odjsct. 
[0009] Since the second heat-treatrrient which heat4reats In the condition 
pressurized, to the above-mentioned cell object which charged and discharged, 
and uses as a celi object has performed; even if gas occurs in the case of the 
above-mentioned actsvating-charge process and a clearance is made between a 
gef eieetroiyte and an efectrode, the adhesion between a gel electfoiyte and an 
eisctrode can restore and maintain by the manufacture approach of the gel 
eieetroiyte celi concerning this; invention Which rtientldned abdye, 
[0010] 

[Embodiment of the inventlohj Hereafter, the gestalt of operation of this invention 

is expigined. 

[001 i] The example of 1 configuration of the gel electrolyte cell created with the 



application of this invention is shown m drawing 1 tnru/or dravvirkj 3 . This gef 
eiectroiyte ce!! 1 is equipped with the separator 5 afiotied between the gel 
electrolyte layer 4 formed on the band-like positive eiectrode 2, the band-like 
negative electrode 3 which countered with the positive electrode 2 and was 
arranged, and a positive electrode 2 and a negative electrode 3, and the positive 
electrode 2 with which the gel electrolyte layer 4 was fonmed and the negative 
eiectrode 3 with which the: gel electrolyte layer 4 was formed as shown In 

10D12] And this gel electrolyte cell 1 is covered with the sheathing fflm 7 with 
wtiich the ceil component 6 shown in dra^^^ and drawing 3 whlcli were 
wound around the iongitodlhal direction while the laminating of the positive 
electrode 2; with wtiich the gel etectroiyte layer 4 was formed, and- the negative 
eiectrode 3 with which the ge! electrolyte layer 4 was fonrsed Is carried out 
through a separator 5 consists of an insulating materia!, and is sealed. And the 
positive-electrode terminal 8 is connected to a positive electrode 2, the 
negatsve-eiectrode terminal 9 is connected to the negative electrode 3, 
respectively; and these positive-electrode terminals 8 and negative-electrode 
terminals 9 are put between the otstu ration section which is ..the pedphary- section 



of the sHeathIng flim 7. yoreQvef, the resin film 10 Is arranged on the part by 
which the positive-electrode termtna! 8 and the negatfve-eiectrode tefminal 9 
toupH the sjieathmg fiim 7. 

10013J Fositive^aetive^m^ten^l iayer 2a in which a positive electrode 2 contains 
positive active materfal as shown in di-a win^ 4 Is formed m fcotH sides of 
posltiye-electrode charge coliector 2b, in; addition, drswi^^ the condillor? 
that the get electrdiyte iayer 4 was formed on posftive-active-matena! layer 2a, 
[Q014J As this posltive-electrpds charge coliector :2b:, metaliic fpiis, such as 
aiumsnium foil, are used, for exampie; As for this mptalSic; foil, cdhsid^riog as a 
porous meta! foii is desirable. The bond strength between posstive-eiectrbde 
charge coilector 2b and positive-active-matenal iayer 2a can be raised by using 
a porous rtietai fbll as a posSive-electrdde charge coliectdr. As such a porous 
metal foil, the metallic foii which formed much openings by etching proeessing 
besides a punching metai or an expanded metal can be used. 
[0015: The lithium multiple oxide expressed with a metallic oxide, metallic sulfide., 
specific polymeric materials or ?he general formuia of Lix!v102 as positive active 
materiai according ?o the class of ceil made into the purpose is menlioned. In 
addition, M is the transition metals more than a i<:ind. and x is usually tiie value of 



0.05<=x<^1.12 wUhin the iimits. 

[00161 As transition metais M which constitute the above-mentionsd mium 
multlpie oxide, it is desirable that it is at least one sort in cobait (Co), nickel, 
(nickel), or manganese {l^ln). As an example of a tithiym multlpie oxide, UCo02, 
LiM!02, L!xN!lyCd1~yG2 (the vaJu^e of x ahd y phang^s with 
charge-and-discharge conditions of a cei!, and are usuafiy 0< x<1 and 0.7< 
y<1 .0,), or IMn S04 is mentioned. 

[0017] Such a iithlum multiple oxide can manufacture the carbonate of a lithium 
compound and a Iransitlbn-metals Gompound, for examisle, lithium transltfq?i 
metai$, a nitrate, a sulfate, an oxide, a hydroxide, a haiogenlde, etc, as a raw 
material. For sxampie, after measuring a tithium salt raw material and a 
transition-metals raw materlai according to a desired presentation, respectively 
and fuiiy mixing, a lithium muitiple oxide can be manufactured arrsong an oxygen 
existence ambient atmosphere by carrying out heating baking in a 600 degrees 
G - 1000 degrees C temperature requlmment. In this case, especialiy the mixed 
approach of each corrjponent is not limited, may mix firse-partiGles-IIke salts 
the dry-type condition as it Is, or may dissolve flne-partieles-flke salts In water 
and may mix them in tlie state of a water soiution. 



[001S| As a binder contained In positive-acilve-materiai iayer 2a, the well-known 
resin ingredient usually used as a binder of the positivig-active-niatenai layer of 
this kind of oonaqaeous etectretlyte ceif can be use<i, 
[0019] Moreover^ negative-eiectrode active rnateriai layer 3a jn which a negative 
electrode 3 contains a negatlve-eiectrGde active material as shown in drawing J 
IS formed on both sides of negaiive-electrode charge colfeGtor 35. In addition, 
dravying 5 shows the conditioh that the gel eleGtroiyte Jayer 4 was formed on 
negative-electrode active matsnai iayer 3a. 

[0028] As this negatlve-eiectrods charge GOKector 3b, fnetallic foils, such as 
copper foil and a nickei foil, are used, for example. As for this metallic foil, 
considering as a porous metai foil is desirable. The bond strength between 
negativs-eiectrode diarge CQllecior 3b and negative-electrode active materia! 
iayer 3a can be raised by using a porpiis rnetai foli as a heQative-eieGtrbde 
charge collector. As such a porous metal foil, the metalHc fell which formed mtsch 
openings by etching prOGessIng besides a punching rhetai or an expanded metal 
can be used. 

10021] A dope and the ingredient which can be dedopsd can be used for a 
negatlve-eiectrode active roaterial for a lithium. Such a litbium can be used for a 



Jithlum nietai and Its alloy, or a carbon material as a dope and an Ingredient 
which can be dedoped, Specificaliy, carbon black, such as a nglursi graphite, an 
artifidaS graphite, pyrolytic carbon, corks, and acetySene black (for example^ pitch 
cdke, needle coke, petrqieMm cpkej etc), glassy carbori, activated carlsGn, a 
carbon fiber, an organfc macromoiecule bakins object (what calcinated a 
ceiluiose, phefics! res^* furan resin, etc. at sultabie temperature|, a carbon fiber, 
aclivatsd carbon, etc; are mentioned as a carbon material. 
|0022] As a binder eontafned in negative-electrode active material layer 3a, the 
weil-khpwn re^in ingredient usually used as a brndpr of the negative-eiec^ode 
active material layer of this kind of nonaqueous electrbl^e cell can be used 
[D023| As for the gel eiectrotyte layer 4, a matrix poiymer comes to make into gel 
the nonaqueous electrolyte which comes b dissolve an electrolyte salt into a 
nor?-aqu^Qus solvehi 

[0024] an electrdiyte salt is iodepehdent In LiPF6, 00104, LiGFSSOS, LiAsFS, 
LiBF4 and UN (CF3S03)2, G4F9S03Li, etc. - or it can be mixed and used, Aiso 

in It, It §s desrable to use LiPF6 from viewpoints, such as ion conductivity, in 
addition, as for the addition of an electrolyte salt, it is desirable to prepare so that 
it may become the concentration of 0.10 moi/i - 2,0 mol/1 to a non-aqueous 



solvent so that good ionic conductivity may be obtained. 
|0025] it the gel eiectrolyte mih which a polym^f $mp\e substance or ihis was 
used for the matrix polymer shows the Ionic a)nducttvlty of 1 or more mS/cm at a 
room temperature, especlaiiy chemical structure wiil not be limited. As this matrix 
polymer, the copoiymer of the copolymer of a polymery Sdnitrile or a 
polyacrybnltrile, polyethylene oxide, or pdlyethyiene oxide can be used, for 
example. As a vinyl system cbpoiymerikation monomer, hexafluoropropylene, 
tetrafluoroethylene, vinyl acetate, a methyl methacrylate, methaerylic-add butyls 
a methyl acrylatei i>utyl aciylate, an ttacrahic acid, hydrogenatfon methyl acfytate, 
hydrogeoatlon ethyi aprylate, acrylamide* a vinyi chloride, vlhylldene fluoride, a 
vtnyildene chloride, etc. can be mentldhedj for example. Furthermore, 
aeryionitriie-butadiene rubber, acryioftitrife-butadien-slyrene resiri, 
cicrylonitnie-chforinatadn polyethylene propyiene diene styrene resin, 
acrylonitrtie-vihyi chloride resin, acryionitnle-methadfyiate re^in, 
aGrylonilrlle-acrylate resin, etc. can be used, i^dorsoverj a pblyether dehatytatlon 
siloxane or its copolymer can he used. A matrtx pGiymer wHlch was mentioned 
above may use one kind independentlys and even If it mixes and uses two or 
more sorts, It is not carsd about. 



[0026] independent [ in solvents, such as ethylene carbonate, propylene 
carbonate, bulylene carbonata, gamma-tjutyl laictonei 2, 4-difloro anisole, 2, 
6-difloro anisotev and 4~B^U a; non^aqueous solvent - or it 

can mix and use. 

[G027| FurtheriTjom; when using $ muRiiayer filni like tha sheathing film 7 as a 
sheathing matenal of a ceii, It is desirable to use it eornbsnirtg a solvent | m / 
whose boiiing points such as ethylene carbonate, propylene carbonate, 
g^mma-butyi lactone, 2, a 4-d(ilLioro anisofe, 2, a 6-dif|yoro anisoie, arsd 
4-8UROMOBERA toil, are 160 dagrees C or mom ], 

10028] Fiirthermore, by the gei ei^Gtrotyte eeli concempg the gestait of this 
operation, the content of the fow-boliing point solvent in a non-aqueous solvent 
may be 1 or less % of the weight. A Jow-boiiing point solvent means a solvent 
[ as / whose boiling point under ordinary pfessure is 1 10 degrees C or less ] here. 
Ill case it wil! heat-treat to a cei! component and a gel electrolyte icell will be 
produced so that It may mention later If there are more contents of a !Dw-bdiling 
point solvent than 1 % of the weight, a iow-boiling point solvent component will 
volatifes, a sheathing film vvif! be blown up, and a cell configuration will be made 
to deform. 



[0029| gamma-vaieroiactone, diethoxy ethane, a tetrahydrofuran, 2-methyl 
tetfahydrdfuran, 1, 3~d!dxolane, methyl acetate, methyi propionate, almethyl 
carbonate, diethyi carbonate, ethyi methyl cailjonate, etc. are specsflcaify as 
such a iow-bojllsiQ point solvent mentioned, 

[0030] As a separator 5, the fine porosity thin film whfch uses pplyolefirse as a 
pHndpai component can be used. For e)(amjDJe, polypropylene, polyethylene, or 
its complex can be used. It is desirable to use stilf more preferably the fine 
porosity thin film which raised the wettability to the electrolytic solutton using a 
surfactant, corona discharge treatment, etc. Thereby, the incfement in the 
internal resistance of a cell can be suppressed. 

[0031] Although it does not ilniit especially about the porosity of a separatdi' 5, it 
ts desirable to make the porosity into 30% - 60% of range, if the porosity of a 
separator 5 is snialler than 30%, the output characterlsties of a ceil mM decilne 
greatly, Moreover, if the pofosjty of a separator S is larger than 60%, the 
mechanical strength of a separator 5 will fajl IVlDreover, although it does not limit 
espsGially about the aperture or thickness of a hole of a separator 5, either, in 
order to make prevention of Internal short-circuit, and the shutdown 
effectiveness by hoie lock out discover, it Is desirable to set the aperture of a 



hole !.o 1 rnicroiTjgter or less. 

[0032] Moreover, as thickness of a separator 5, it Is dssirabie to be refe^^^ to as 
5 micrometers - about 35 mscrofneters. Furthermore, when the Interrelation of 
fee mechanicai strength of a separator 5 and electric resistance is takm into 
considemtion:, as for the thickness of a separator 6^ it is deslrabie to be referred 
to as 7 rhidromsters - about 20 micrometers. 

[0033] The film of the three-tiefed structure which carries out the Jarrjinatsng of a 
nybr? fiirn, aluminium foi!, and the pdiyethyiene film tp this order, and Is made to 
come to nVal etc, can be used for the sheathfrig ffirn 7 that what is necessas^ is 
just what has dampproofing. 

[0034| Since the adhesion of a gel eiectroiyte and an electrode active rnaterial 
iayer is strengthened with two steps of pressurization and heatTtreatment being 
performed to the c^il component 6> white the gel eieGtrdlyte cell 1 produced with 
the appncatjoh of this invention lessens the rate of a defective and its 
mar^yfacture yield improves, this gei efectroiyte ceil 1 becomes What has high 
capacity and was exceiient in the charge-and-dlscharge property, so that it may 
mention later. 

[00351 And the gei electrolyte cell 1 concerning a gestalt of this operation which 



was mentioned above is manufactureci as follows. 

[00361 The powder of posHive active matena! and the ne§d are accepted as a 
positive eiectrode 2. First, eiectric conduction materia], such as carbon biack and 
graphite, A mixture is prepared, binders, such as poiyviriyiidene fiuoride, - 
homogeneity - mixing - further - solvents, suph as dimethyl formaldehyde and 
o-methyi pyffQiidone, - adding ~ a paste~!ii<:8 positive electrode ~ By [ which 
sea'e as positiv&-electrode charge coilector 2b in it ] appiying to hornogeneity 
and drying, for exampie; on metallic foils, such as aluminium foif, 
positlve-actlve-materlai layer 2a is forfned, and a positive-electrode sheet is 
prDdueed. the above-mehtioned positive electrode— a well-knovvn additive etc. 
can be added to a mixture. 

f003?J Next, the gel etectroiyte layer 4 is formed on posltlve-active-materiai layer 
2a of s pdsitjye-electrode gheet. in order to form tiie gel electrolyte iayer 4, first, 
an electroiyte salt is dissolved in a non-aqueous soiveht, and rionaqueoys 
electrolyte Is produced. And a matfik polymer Is added to this nonaqueous 
electroi>l8, it agitates well, a matrix polymer Is dissoived, and a sol-like 
e!ectroi:ytic solution obtained. 

PG38| Next, specified quantity spreading of this eiectroiytic aolulion is carried out 



on positive-active-material layer 2a. Then, by cooNng at a room temperature, a 
matrix polymer gels and the gel eieetroiyte layer 4 is ferrned on 
positive^active-materlal 2a. 

[0039] Next, the positive-electrode sheet with wliich the gel electrolyte layer 4 
was formed is cut down to band-iike. And the lead wire made from aluminum is 
welded to the agenesfs part of posltive-active-rnatenal layer 2a of 
posltfve-electrode charge collector 2t>, and it considers as the positive-electFode 
teFminal 8. Tlius, the band-like positive electrDde 2 with wiilch tlie gel electrolyte 
layer 4 was fbtmBd is obtained, 

[0040] moreover ~ as a negative electrode 3 - the powder of a 
negative-electrode active material, and binders^ such as polyvlnyltdene ^uonde, 
- homogeneity - mixing - further ~ solvents, such as dimetiiyi fonnaldehyde 
snd n-rnethyi pyrrolldone, - adding - a paste-like negative eleotrode ~ a mixture 
is pmparedi by [ which are set to negative-electrotie charge eoliectOr 3b m it ] 
applying to homogeneity and drying, for example on metallic foils, such as 
copper foil and a nickel foi!, negative-electrode active materia! layer 3a is formed, 
and a negative-etectrode sheet is produced, the above-mentioned negative 
eieclrode - a weH-known additive etc. can be added to a mixture. 



[0041 1 Next, the gei etectrolyte layer 4 is formed on negative-electrode active 
rnatertal layer 3fe of a negative-electrode sHeet In order to form the gel 
electrolyte layer 4, speGlfted quantiiy spreading of the etectrolytfe soiution ftrst 
prepared like the above is carried out on a negative-electrode active material 
layisr. Then, by cooling at a room temperature, a matrix polyrher geis arid the gel 
eleetrolyte layer 4 is formed m negative-electrode active material 3b. 
[0042| Next the negative-electrode sheet with which the gei etsctrolyte layer 4 
vvas formed Is cut down to band-l!l<e. And the lead wire made from nlckei ss 
weided; to the agenesis part of negative-eiectrode active rnateriaj iayer 3a of 
negative-electrode charge coifector 313, and It cor?siders as the 
negative-electrode terminal §, Thus, the band-like negative electrode 3 with 
which the gel electroiyte layer 4 was formed is obtained. 
10043] the side In which the get eieGtrofyte layer 4 vvras formed in^ the 
band-iike positive e!eG|rode 2 and band-iike negative electrode 3 produced as 
mentioned above is made to counter, and a separator 5 Is allotted between a 
positive electrode 2 and a negative eiectrode 3, and il considers as an eieclrode 
layered product belvvjeen. Furthermore, this electrode iayered product is wound 
around a longitydlnal direction, and it considers as the cell component S. 



|0044| The last pinches this celS component 6 with the sheathing film 7 which 
consists of an insulating material, and the re^in film 10 is arranged on the part 
with Which the positsve-eiectrode terminal 8 and the negative-electrode iemiEnai 
9, and the sheathing film 7 iap. And the periphery edge of the sheathing ffim ? is 
obluratsdv and while putting the positive-electfode terrhinal 8 and the 
negative-electfode terminal 9 between the obturatbn section of the sheathing 
film 7 and denving outside, the ceil component 6 is sealed in the sheathing film 7. 
]0:045] in case the ceil component: 6; is packed on the sheathmg fsim 7, by 
arranging the resin film 10 on a qohtapt part with the sheathing film 7, the 
positive-eieGtrode terminal 8, and the negative-^eiectrpde termlnial 9, the 
short-circuit in the weld flash of the sheathing film 7 etc. is prevented^ and an 
adhesive property with the sheathing fiim 7, the positive-eiectrode terminal 8, 
and the negative-electrode terminal 9 improves. 

[00461 Although especially an ingredient will not be limited if an adhesive 
property Is shown to the positive-electrode terminal S and the negative^electrode 

teriTiinai 9 as an ingredient of the above-mentioned resin f-irn 10. as for 
polyethylene, poiypropylsne, denaturation polyethyiene, denaturation 
poiypropytene, ihese copoiyrners, etc., it is desirable to use what consists of 



poiyoiefin resin. Moreover, as for the thickness of the above-mentioned resin film 
10, it is desirable that it fa the range of 20 micrometers - 200 micrometers by the 
thickness in front of thermal meiting arrivat If jt wiif be dealt with if the thickness 
of the resin film 10 becomes thinner than 20 micrometers, and a sex worsens 
and it baeomes thicker than 300 micrometers, it wili become difRcult to become 
easy to penetrate moisture and to hold the airSghtness Inside a cell. 
[004?] And in the Gondition of having pacl<ed with the sheathing film 7, while 
pressurizing the ceil corhponent 6 from the upper and iower sides, it heat-treats 
to the cell corhponent 6. The cell component 6 paci<ed with the sheathing fifm 7 
car? be pressurized, and the nonaqueous eieGtrolyte held at the matrix polymer 
in a gei electrolyte can be effectively inffltrated into an electrode active matedai 
layer by heat-treating further. By snfiftrating nonaqueous electrolyte into an 
electrode active rriateri^l layer, the adhesion of the ciel electrolyte layer 4 and an 
electrode active matenai iayer was strengthened, it shali haye higih qapacity and 
the gel electrolyte cell 1 obtained should be excelled In the 
charg e-a nd~di scha rge property. 

[0048| Since an eiectrolyte can be made to permeate the porous section of a 
separator enough especiaily when the posiiive electrode 2 with which the gel 



efectrolyte layer 4 was formed, and the negative electrode 3 of each other wsth 
wfiich the gel electrolyte layer 4 was formed are piled up and it constitutes them 
through a separator 5, the effectiveness is large. 

[0049] At this time, the tempBraium of iieat-treatrhent has the desirabie tiling to 
the cell connppnent 6 to do to nidre than thte soi-gel tf^Eisition temperature of a 
gei electrolyte. The dlreetjon at the time of being in a sol cdndttioh has a fluidity 
higher than the time of beir^g gei, and this is because the nonaqueous eiectroiyte 
in a gei eiectroiyte: layer can shorten penetration and heating pressurization time 
amount which becomes empty to an electrode active material layer. 
[ODSOj The temperature of heat-treatment has the desirabie thing to the ceil 
component 6 to consider as the range of 50 degrees C - 105 degrees G, and^ 
speeificaliy, it is stili more desirabte to consider as the range which is 70 degrees 
C - 100 degrees C. If whenever | stoving temperature ] is too higher than 105 
degrees C, a part of non-aqueous solvent in a gel electrolyte will pyrdyze, and 
the ceil capacity for which it asks will no longer be <±)lam€d. iVloreover, when 
whenever [ stoving temperature ] is lower than 50 degrees C, the pe!-;etration of 
the nonaqueous eiectrolyie to the inside of an electrode active maienas layer 
becomes inadequate, and aiso the penetration of the nonaqueous electrolyte to 



the inside of an electrode active materiai layer will take time amount, and 

productivity will fail 

[0051] Moreover, as for the pressure applied to the cell eomponent 6, ii is 
desirable to consider as the range of 490KPa-M50kPa, When a pressure Is 
lower than 490kPa(5), the adhesiori between the gel electrolyte layer 4 and m 
electrode actwe material layer becomes inadequate,, and the 
charge-and-dlscharge property for which it asks Is not acquired:, yoreover, when 
a pressure Is higher than 2460kPa(s), the ^ei eleclroiyte iayer4 will be crushed 
arid wfil be destroyed. 

[0052] Here, the pressurizatiori and heating to the eeli component 6 packed in 
the sheathing Him 7 are perfonned by putting the sheathing film 7 from the upper 
and lower sides with a metal heat blodk. At this time, it is desirable to allot the 
block whicli consists of heat-resistant rubber between the sheathing film 7 and a 
heat block rather than to to put tie shfeStthijig film 7 vyith a direct heat block, and 
to perform pressurlzation and heating to the cell compdneht 6 In the sheathing 
film 7 through this block. If the sheathing film 7 Is put with a direct heat block and 
** thickness and heating are performed to the ceil component 6, temperature 
maintenance of the heat block concerned will become difficult, and will become 



unstable | temperature |, and also the uniform pressurization control to the cell 
component B mil become difficult TJierefcrej by minding the block which 
consists of heat-resistant rubber, to the eeli component 6, it Is stabilized in 
homogeneity and pressurization and heating can be performed to it 
[00531 A ceil object is acquired accordlr^g to the above process. 
[Q0S4| Next, In order to aetlvate the acquired eeli ob|ee;t, b obU object is charged 
on predetenrsined charge conditions. And the charged ceil object Is discharged 
on predetermined discharge conditions. What is necessary is just to set up 
suitabiy the qharge-and-discharge conditions in this case if needed [, such as a 
configuration of a ceii^ and magnitude, ]. 

[005SJ Here, when the solvent in a ge! electrolyte decomposes in the case of the 
above-mentioned activating charge, gas wil! oocitr. There was a probiem that the 
eel! capacity for whldi a lithium Ipn cannot fully move arribns two poles except 
that a clearance loca! between the electrode active material layer and gel 
eieclrolyte layers 4 In case this gas occurs Is made, the adhesion between the 
electrode active material layer and gel electrolyte layers 4 is spoiled in this part, 
degradation of the cell voltage under preservation is large, there Is much 
generating of a defective and the manyfacture yield falls, but it asks as a result 



was unreaNzab^e, 

[0056] So, in this invention, while pressurizing the cell object with which 
activating charge and discharge wem made from the upper and lower sides, it 
heat-treats to a eel! object The cell object packed with the sheathing film 7 is 
pressurized, and by heat-treating further, even if a clearance is made between 
the ge! eiectrolyte layer 4 and an eiectrode active material layer by the gas which 
occurred on the occasion of the above-mentioned activating charge process, a 
gel electrplyte and an electrode can iae stuck. By maintairiing the adhesion of the 
gel eiectrolyte layer 4 and an eiectrpde active material layer, there sHali be no 
poor efectrical potential diterence about the gel electrolyte cell 1 obtained^ arid It 
shall have high capacity, and should excel in the charge-and-discharge property. 
|P057j As for the temperature of the heat-treatment a ceil object, at this time, it 
is desirable to carry out to more than the sol-ge! transition temperature of a gel 
electroiyte. As for the temperature of the heat-treatment to a ceil object, it is 
desirable to consider as the range of 50 degrees 0-105 degrees G, and, 
speclficaliy, it is stiil more desirable to consider as the range which is 70 degrees 
C - 100 degrees C. if v>/henever [ stoving temperature 1 is too higher than 105 
degrees C, a part of non-aqueous solvent in a gel eiectrolyle will pyroiyze, and 



the cell capacity for which It asks will no longer be obtained, iVIoreover, when 
whenever [ stoving temperature ] is lower than 50 degrees C, adhesion becomes 
Inadequate about a gel eiectroiyte and: gn electrode, and also sticking a ^el 
efectroiyte and an eiectrGde wiil take time gmouni, and productivity wili fall 
[00581 Moreover, as for t|ief pressMfe applied to a peN d^jept, it is desirable to 
consldsr as the range of 4§0isPa-2450kPa. When a pressure is iower than 
490i<Pa(s|. the adhesion between the gel eiectrdlyte layer 4 and an eiectrode 
aptive material Jayer beeomes Inadeqijate, and the chgrge-and-disGlla^ge 
property for which it asks is not acquired/ iViorebver, when a pressure is higher 
thah 245GkPa(s)i the gel eleotroiyte layer 4 wHi be crushed and wiii be destroyed. 
|Q859] Here, the pressunzatioFi: and heating to a ceii object are performed by 
putting the sheathing filrn 7 from the upper and lower sides with a metal heat 
blmk. At this time, it is desirable to aiiot the bioci< which consists of 
heat-resistant rubber between the sheathing film 7 and a heat block rather than 
to to put the sheathing film 7 with a direct heat block, and to perform 
pressurization and heating to the cell object in the sheathing film 7 through this 
block, if the. sheathing film 7 is put with a direct heat block and ** thickness and 
heating are performed to a cell object, temperature maintenance of the heat 



block concerned wlil become difficult, and will become unstabis [ tempsrature ], 
and also the uniform pressurization coritroi to a ceil object will become difficult. 
Therefore, by minding the block wtiich consists of heat-resistant rubber, to a cell 
object, it M stabilized in homogeneity aod pressurfeatiort and heating can foe 
performed to It. 

[0060] The gel eieGtroiyte cell 1 is compieted as mentioned above. 
[0061] Even If a clearance Is made by the get electrolyte cell 1 produced with the 
application of this invention between a gei eiectmlyte layer and ar^ efeGtrode 
active rnalerial layer by the gas which occurred on the occasion of the 
above-mentldned activating charge process, it can restore the clearance, can 
maintain the adhesion between a gel electrolyte layer and an electrode active 
material layer, and can improve the manufacture yield. And the cell produced by 
mafdng it such moves the lithium between forward negative electrodes smoothly, 
is dosed, and becomes what has high capacity and was excellent in the 
charge-and-discharge property. Furthermore, the gel eiectrolyte cell 1 produced 
with the application of this invention becomes the thing exceiient also in me 
dependabihiy in an elevated lemperature. 

[00621 in addition, although the case where carried out the laminating of -he 



bancf-like positive electrode 2 and the band-fike negative electrode 3, and wound 
aroyricl the iongltuelinai direction further and it considered as the ceil component 
6 was mentioned as the example and the gestalt of operation mentiorsed above 
explained it, this Invention is not limited to this, and when the laminating of the 
rectangfe-IIKe positive electrode 2 and th6 r^tangie-JIke negative electrode 3 
was carried out aiid being considered as the electrode layered product, or also 
when an electrode layered product is folded up by turns, it can be applied. 
[0063] The gel eieetrolyie ceil 1 eoneerning a gestait of this operation which was 
mentioned above is not iimited especlaliy aboyt the cohfiguratbri, and can be 
made into k thin shape and the various magnrtude of iarge-sized **, Moreover^ 
this invention iS [ pHmary cell ] app!icab!e also about a rechargeable battery. 



EXAMPLE 

[Exampsei As shown beiovv. the eel! was produced and the effectiveness of this 
snvention was checked. 



DESCRIPTION OF DRAWINGS 

[Bfief Description of the Drawings] 

is the perspective View showing the axamp}0 of 1 configur;^tlqn of 
the gel electrolyte cell of this invention, 

[Drawjng 2| It Is the perspective view showing the condition that a mli 

component is held into a sheathing fiim. 

fDrawingJI it Is a seotional view in an A-B line among Mi^aw^MJ ■ 

19My^M...^l perspective; view showing the configuratfon of a positive 

eleetrGde. 

the perspective view showing the configuration of a negative 

eieetrode. 

I5^§M0SJ| ft Is drawing having shown the reiation hetweeri elapsed time and an 
electrical potentia! difference about the celt of ah example and the example 1 of 

a comparison. 
[QGSc-sption of Notations] 

1 Gel Electrolyte Cell 2 Positive Electrode 3 Negative Electrode 4 Gel Electrolyte 



Layer, 5 Ssparator 6 Ceil Component 7 Sheathsng film 8 Posstive-Etecirode 
Terminal 9 Nsgative-Electrod© Terminai 10 Rem Film 
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[Drawing 1] 



[Draws ng 2] 
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